Lattice disordering and surface morphology were studied for heteroepitaxial systems of Znse and znSSe grown on GaAs by MocvD. strain due to lattice mismatch between znse and GaAs is sustained up to an epi-layer thickness of J;"; -;;;S. Lattice disordering and crystallinity deterioration o""rrr in a growth thicker than 2000A' Mirror surface morphology was obtained by using organic compounds as source materiars for se and s. Marked improvement in trystuitinity has been revealed. to occur for lattice matched mirror surface Znsse grown on caAs.
shows SEM photographs of as-grown and cleaved cross-section of epitaxial ZnSe layers on (l-00) GaAs substrates grown under typical conditions. When HrSe was used as Se source, a rough surface was obtained, as shown in Fig.l(a) . On the other hand, when DMSe is used as Se source, an excellent mirror smooth surface was achieved, as shown in Fig.1 
(b).
This marked difference in surface morphology between the two systems is probably due to the difference in chemical reactivity and thermal stability for HrSe and DMSe.
Achieving a mirror smooth surface will accelerate device applications for heteroepitaxial systems. follows.
This phenomenon is explained as
In region 1, ZnSe is epitaxially grown on the GaAs substrate within a limit of the internal stress, in spite of the as much as 0.25t lattice mismatch between ZnSe and GaAs. The epitaxially grown ZnSe on GaAs is compressed in a plane parallel to the substrate surface. This lateral stress increases with thickness increase. In region 2, at a certain thickness, the stress increase causes epi-tayer lattice disordering. This corresponds to increase in FWHM for the X-rav diffaction pattern. From this equation, (d.1.).., for epitaxial ZnSe on GaAs is calculated to be 5.68488, which is about 0-3t larger th.. drrrr". Experimental data, shown in region 1, agree well with the calculated value, which means that ZnSe is grown epitaxially on the GaAs substrate when the layer thickness is less than 2OOOE.
FWHM for the X-ray diffraction pattern is a good index of representing crystallinity.
In region L, FWHM for the X-ray diffraction pattern decreases, and epitaxially grown ZnSe layer crystallinity is improved with thickness increase. fn region 2, FWHM increases drasticaIly, corresponding to the layer thickness Once the lattice disordering occurs, the epilayer releases the stress by the lattice disordering and the layer on the disordered region is grown with the inherent lattice constant (region 2 and 3). Because of the subsequent stress free growth, FWHM becomes narrower with the thickness increase. These phenomena are also confirmed by double-crystal X-ray measurement, as shown in Fig.4 . Figure 4 shows that FWHM for the doublecrystal X-ray diffraction pattern of lattice These results confirmed that lattice matched ZnSSe, grown on GaAs, is essential to achieve defect free crystal growth. In addition to the Iattice matching, mirror smooth surface MOCVD growth, using organic compounds as group vI element source is also a key to device quality epi-layers. 
